Resistance welding of
non-ferrous metals
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Resistance welding of non-ferrous metals

The resistance welding of non-ferrous metals, due to their good
thermal conductivity and low electrical resistance, places special
demands on the electrodes. These features require the use of
very high welding currents, so that electrodes made of copper
alloys, which do not have adequate hardness and resistance at
high temperatures, wear out quickly or are completely unusable.
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Non-ferrous metals Low amount %0 PERE IR R 3
\2\0 high thermal conductivity longer work cycles
B ANCEN
2osE [ high electrical resistance low electrical current
Ferrous metals High amount PGRAL SE R FE
low thermal conductivity shorter work cycles
FREAIG LS TSR
! 1% low electrical resistance middle electrical current
Aluminum Low amount R FEIE A
high thermal conductivity shorter work cycles




BAEeERIMH
AYFE PRSI FRAR

BUEREA L EE TR B R MRS & 46, HE %
MERB BRI, TR AR & e X B R4S,
FHEEHERA BRI e, TR PR LAR = A v bR TSR FH 4 5 <6
R HA SRS, ASREHEAEIER . HRH A S
R R FARAE R 2 B DL T i LA

HHERRIRLRIMNE:
o L LA il AR Bk E
o FRSE

o PUREEIERELS

o KT EEAAETR

W B PSSR T AR TR At . IR R, R
AR, B AR A A f R AT R o

§SEREBRAYRIF :
XA R ERER G A SR . BNt
T2 AT T LA A R

400
350
300
250
200 %O
150

100

fif )& / Hardness (HB)

50

0
20 100 200 300 400 500 600

POWERED s HOSO

Resistance welding
electrodes for non-ferrous metals

For resistance welding of non-ferrous metals electrodes are made
of tungsten (W), molybdenum (Mo) or other refractory alloys due to
much better properties during work in high temperatures. Composite
electrodes, where the shank supplies electricity and dissipates the
generated heat, and the electrode tip made of W or Mo takes part
in the welding process, is a very good choice for most applications.

The advantages of refractory metals electrodes:

stable hardness at high temperatures,

high electrical resistance,

low thermal conductivity,

low adhesion,

low chemical reactivity with other materials.
The above-mentioned advantages significantly contribute to the
stabilization of the welding process, and hence to the improvement

of production efficiency and the extension of the life of a single
electrode.

The use of tungsten and molybdenum electrodes:

The electrodes are mainly used for welding electrical parts used in
the production of cars. Other industries using this type of electrodes
include: electronics and household appliances.
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Hardness of electrode materials at high temperatures

The graph shows the hardness of different materials at high
temperatures. The highest hardness regardless of temperature
retains tungsten (W). Molybdenum has lower hardness at high
temperatures, but in comparison to tungsten it is more resistant
to cracks and mechanical and thermal shock.
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Materials properties

Tungsten (W)

Composed in more than 99.9% pure tungsten.

The highest melting point among metals (3387°C).

Very high hardness at both in room and high temperatures.
Sensitive to mechanical and thermal shock and cracking.
Low reactivity with other metal components.

High electrical resistance.

Molybdenum (Mo)

Composed in more than 99.9% pure molybdenum.

One of the highest melting point among metals (2623°C).
More resistant to mechanical and thermal shock than W.
Less hardness inroom and high temperatures compared to W.
Low reactivity with other metal components.

Electrical and thermal properties comparable to tungsten.

Copper-tungsten alloy (Cu25W75)

Alloy made of copper and tungsten.

Characterized by moderate properties between copper alloys
and tungsten.

Moderate hardness at high temperature.

Better electrical conductivity than tungsten and molybdenum.

Silver-tungsten alloy (Ag35W65)

Alloy made of silver and tungsten.

Like the Cuw alloy, AW is characterized by moderate
hardness at high temperatures and electrical conductivity.

Usually, it consists of 35% Ag and 65% with W.

Used for welding stainless steel and / or nickel foils.

TZM aloy

Alloy made of titanium, zirconium and molybdenum
(0.5% Ti, 0.08% Zr, and 99.4% Mo).

High melting point.
Good chemical corrosion resistance.
Higher hardness compared to pure molybdenum.

Good thermal conductivity and electrical resistance.
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Micro welding electrodes, special type

Micro resistance welding process of electric conductive
materials determine high demands towards the electrodes.
Welding electrodes materials have a very high recrystallization
temperature, high level of thermal and electrical conductivity
while also exhibiting outstanding stability in high temperature.
Accelerated degradation of electrode working surfaces due to
temperature impact and high force during welding is the most
common technological problem affecting stability of the welding
process. High-purity refractory electrodes made in powder
metallurgy process are excellent for this application.

B fpas ik R G T JE
NAME MATERIAL COMPOSITE [%] DENSITY [g/cm?] CONDUCTIVITY [%IACS] HARDNESS [HB] MELTING POINT [°C]
4
HOSOCP900 W >99,95 193 30 400-450 3387
Tungsten »
| i@j\\f
HOSOCP800 Mo > 99,95 10,%@ 30 195 2623
Molybdenum O
i X
HOSOCP802 TZM Mo; Ti-0,5; 10,1 28 230-250 ~ 2500
Zr-0,08
54 ,
HOSOCPO75 Cu-25; W-75 14,7 45 195-210 ~ 1000

Copper tungsten

FROATINUN TSR i R A SRR HE FEAR / We supply full series mirco-spot welding electrode for /

AMADA MIYACHI® | AVIO® | STRUNK® | AIT® | LINGL® | SOUDAX®
LR EHILEM/ and other OEM of welding machine
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CP202 (CuCrZr)

TSGR, AW, REGE, Hi%.
Suitable for welding mild steel, stainless steel, Ni base alloys, brass and
bronzes.

CP302 (CuCoBe)

EHEIFEEEEW, BHEE, FII/RE%E.
Suitable for
and monel.

welding high-alloy steel, NiCr-alloys, chromium

CP202+900 (CuCrZr+W)

RIS, PRSI G . SRR, RS,

Composite electrode with tungsten insert for welding non-ferrous
metals with high copper content.

AR BT
ELECTRODE DESIGN

Spot welding electrodes, standard sizes
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| JEE R TR T T RER TG . FRATRE 25k, B e & —1 2R
N | 35 AR (B 7 o
Good respectable quality of welding electrode is very important and key factor of welding
yield enhancement. From material to finished parts we control all the step to make sure that
we deliver the best quality product to our customers.

Material properties

CP202+922 (CuCrZr+WLa10)

FORRIESk, MFRCREREN. AReLe, #h 5.

Composite electrode with tungsten alloy insert for welding copper
and silver, resistance brazing and hot bar welding.

CP202+800 (CuCrZr+Mo)

FHIRSK, MRS SRRz, S5,

Composite electrode with molybdenum insert for welding copper,
copper cable and silver respect and other conductive metals.

CP202+802 (CuCrZr+TZM)

TZMIESL RT3 B4R4R . RIARRERLE 4%

Composite electrode with molybdenum alloy insert for welding
copper and compacting device welding and other conductive metals.

JR5FiE i/ DIMENSION

D d L CP202 CP302
3 2 40 - -
3 3 40 EM2.C1 EM2.C2
4 4 30 EM3.CI EM3.C2
4 4 75 EM4.C1 EM4.C2
6 2 50 - -
6 3 50 - 0%\@@” -
6 4 50 y\Q% -
6 6 50 EM8.C1 EM8.C2
10 3 75 - -
10 4 75 - -
10 6 75 - -
10 8 75 - -

* 1T 152445/ Order example: EM2.C1

I ¢ =S |
; . - o +

L |
KL/ MATERIAL
CP202+900 CP202+922 CP202+800 CP202+802
- - EM1.C5 -

EM5.C3 EM5.C4 \)&i@lzm.cs EM5.C6
EM6.C3 EM6.C4 030 EM6.C5 EM6.C6
EM7.C3 EM7.C4 EM7.C5 EM7.C6
EM9.C3 EM9.C4 EM9.C5 EM9.C6
EM10.C3 EM10.C4 EM10.C5 EM10.C6
EM11.C3 EM11.C4 EM11.C5 EM11.C6
EM12.C3 EM12.C4 EM12.C5 EM12.C6

FRA TN S SR SRR B SRR ME H AT / We supply full series mirco-spot welding electrode for /

AMADA MIYACHI® | AVIO® | STRUNK® | AIT® | LINGL® | SOUDAX®
LIEE LM / and other OEM of welding machine
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Resistance welding composite electrodes

Composite electrodes are an innovative solution in resistance
welding technology. By combining materials with different
mechanical properties (hardness, compressive strength, etc.) and
physical properties (electrical and thermal conductivity, density)
we can achieve electrodes with unique welding parameters.
We provide the highest accuracy of machining and a stable
joining of materials. Silver braze tip with copper shank.

We know how to do it!

TR T ATUN AR PR AL A AE R R M BB AR / We supply full series mirco-spot welding electrode for /

AMADA MIYACHI® | AVIO® | STRUNK® | AIT® | LINGL® | SOUDAX®
LB & HML A / and other OEM of welding machine



IRt AR

A 5 A A A A S R R AR o R SR A 1k
Ite HOSOCU®202 & FR A 1B B I RS-, 84541 EN = ' Fe Y
WRH R SRR A R AL S B TR b, I H I B T
AR E .

FARAEAN KT 350 C RIHBER GRS A, #5481 (HOSOPMO75
R 575%25%) BRSNS TR SR R T T B RS
5.

AR SR A A & A A LR U RE, MY TS
FRAAE IS . R PR R i e, AT B Bk S
AT RE

HE R / Composite electrode

PMO75 [
Cu25% W75% e

CU202
CuCrzr

A AR L ALY S 8 4, Al o P AR S L A B B O
o BETMAE, — I 5 F 2 A SRR AR 2 HE I Ry
AR R A 10248 . FEHRIASEED ST (5D
FEE TR ZER,

XS HAN B AE
o R

o AR

g SET

It
=

l

4 kL A
NAME MATERIAL COMPOSITE [%]
U202 §444 CuCrzr CE;?_"E;;%S:S
K-
PMO75 434 Cuw Cu-25; W-75 ‘?\0%0 14
CU302 %4 CuCoBe Co-2,0;Be-05

DENSITY [g/cm?d]
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Electrodes for projection welding

An innovative solution of construction of electrode by combining
two materials with different properties. The HOSOCU202
chromium zirconium copper electrode body is designed to bring
current to the working part and dissipate the heat generated in the
welding process.

The electrode is cooled and the working temperature in this
area does not exceed 350°C. The HOSOPMO75 sintered
working part is directly involved in the welding process. Good
mechanical strength and conductivity as well as hardness at high
temperatures are a guarantee of the highest quality.

&% / Common electrode

CuCrZr

Composite electrodes have much better properties than
commonly used electrodes made of Beryllium Copper (CuCoBe).
Depending on the application, they work from several dozen to
several hundred percent longer. The electrodes do not contain
harmful beryllium, and their use is safe for employees health.

Application of electrodes:
projection welding,
butt welding,

electrofusion upsetting.

SR L B
CONDUCTIVITY [%IACS] HARDNESS [HB] SOFTENING POINT [°C]

80 160 450
45 220 ~ 1000
18 230-250 ~ 480

oA FI AU B A i SR R AL AR HE FLAR / We supply full series mirco-spot welding electrode for /

AMADA MIYACHI® | AVIO® | STRUNK® | AIT® | LINGL® | SOUDAX®
LB AL / and other OEM of welding machine
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Back-Cast electrodes

Innovative solution
for resistance
welding

PS Rt R
The best quality

B I 5
Greater durability

B o PR

Improved efficiency

TR RS E
Better stability of welding
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Innovative BACK-CAST technology
for the most demanding users!

Back-Cast sintered electrodes

The better the connection between the shank and the electrode
tip, the better and more reproducible welding results and the
longer life of the electrode. The quality of the connection in
a standard soldered electrode is not ideal. The structure of the
filler causes unstable resistance at the connection of the tip and
shank, which adversely affects the electrode’s performance and
cooling performance, leading to reduced electrode life.

$TI2E84R / Soldered electrode

The innovative Back-Cast technology consists in the instertion
of a metallic powder between the shank and the tip, which in
the sintering process in the vacuum chamber passes through
to the material structure. The homogeneous connection is free
of cavities, voids and contaminations. The lack of an additional
filler increases the temperature resistance of the electrodes up
to the value equal to the melting point of copper, i.e. 1083°C, and
significantly improves the ability of the electrode to dissipate heat.
Back-Cast electrodes are best suited for automatic high-speed
welding stations.

- P il T " 4 STTAR St WEEE )
PROPERTIES COPPER cucrzr TUNGSTEN MOLYBDENUM STANDARD BACK-CAST BACK-CAST
B . * *k Fkkk b .0 8 8 ¢ b 8.8 ¢ ¢ 2.8 0.0 ¢ ¢ b 8.0 0 0 ¢
Hardness and durability
Pkt
Low tendency to erosion * *k Tk *kk *okk okk ookk
and adhesion
e
e T . * *k 2.8 8.0 ¢ 2.8 .8 4 Ak b 8.8 ¢ ¢ 2.8 8.0 ¢ 4
Thermal resistance c\o“?\
WRRH o
. b 8.0 0 0 ¢ b 8.8 ¢ ¢ * * *k *hk *kk

Thermal conductivity
EEE}’%& - b 8.8 0 0 ¢ b 8.8 ¢ ¢ * * *k Fkk *kk
Electrical conductivity

Py
B * * Fokook kK *hk Tk ok kK

Electrode life
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Longer life of electrode
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Advantages of the Back-Cast method:

a homogeneous connection between the shank and the
electrode tip,

the highest quality of the electrode,

invariable thermal conductivity,

stable and repeatable electrode’s resistance,
less energy consumption in the welding process,
stable welding parameters,

reliability and "measurability” in automated processes.

The Back-Cast electrodes, depending on the
application, conditions and welding parameters, can
work up to 10 times longer than standard electrodes.

Jr IR

Welding process

FeSE M / Stability
AIE A 1 / Reproducibility
P44E / Performance

7=HE / Productivity

3 AE / Economy

J& 5 Fuat / Quality of welds
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Useful information
- resistance welding technology

The length of the working part of the electrode
and the amount of heat generated

As the length of the working tip of the electrode increases,
the amount of heat generated increases and the maximum
temperature that the electrode can reach, also it takes more
time to cool electrode down. Very good thermal conductivity of
tungsten-copper electrodes effectively speed up cooling, which
contributes to the improvement of the welding process speed
and its stability.

The graph shows the maximum temperatures that the electrode
can reach depending on the length of the electrode tip. It also
shows a time needed to cool the working part of the electrode
to 300°C.
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PRI
Cracks in depth

Sk

Electrode's head 1

Crack resistance of tungsten and molybdenum

With the consumption of electrodes, the risk of cracking on the
surface of the electrode increases. Tungsten is characterized
by good hardness and mechanical strength at work in high
temperatures, however, it is brittle and not very resistant to
thermal shock, which can lead to the formation of micro scratches
and cracks. Molybdenum and its TZM alloy are more resistant to
thermal and mechanical shock and less susceptible to cracking
during operation. Lower hardness at high temperature may cause
faster deformation of the working part of the electrode and speed
up wear of the electrode

BT
Cracks in depth

JEsk 2
Electrode's head 2
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Causes of defects during resistance welding
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® ZHULTEEY/ Bad
parameter settings

@ ENifHiR / Bad material
position

® HHIIEES / Bad
condition
of electrodes

® ZHUEAR /
Differences in

AR / DEFECTS

|

FA
ELECTRODE

@ HE P2/ Poor

material quality

@ LEE TR / Bad

choice of material
@ /KTl /
Inappropriate coolin%o

® LRSI A R/

Inappropriate shape or size

o
Hla
MACHINE

@ [%{KHE/ Reduced

voltage

@ Kz Hi4 / Driver

ot

error

F A
Failure of the current
system

® JEH ARG/

Failure of the

{eee}

ZH
PARAMETERS

@ JREEIT[H] / Welding
time

® /71 / Pressure

@ i3/ Electric current

® URRIN/ Number
of work cycles

Il

SR
WELDS

@ JEE LA/ Bad quality
@ Jiifk / Dirt

® JUTEHS AR / Lack
of uniformity
in size and shape

parameters settings pressing system of electrode

® AT IR S IR LA S A Y
Poor bonding with the shank

® BN THEEA / Low
precision of making
electrodes

onfeiseiEea

Analysis of the correct selection of electrodes

ik
RN A FH A i
Electrode's life
|
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Adhesion

5, BN S SRR AR AR
A 2 A S O ORG A

The use of electrodes made of W,
Mo or materials containing them,
which have a lower tendency to
form alloys with the welded
material.

T RE
Productivity

BRI

Cost of single weld Deformation

! !

S, 5H, 98, AT AR
JETR T S R LR I R
The use of electrodes made
of W, Mo, TZM, CuW or AgW,
which exhibits better hardness
at high temperatures.

WA, SRRSO BRI PRE i, LA
FE A REAS S P AR AR IR TP , e/ BB,
I Bk DA RS RR oA .
Increased stability of process and durability
of electrodes by using Back-Cast electrodes
made of Mo or W. Reduced power energy
consumption, reduced production gaps and
process cost.
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